Recent findings from the Global Burden Disease (GBD) 2013 study have highlighted kidney disease as an important cause for global mortality [1] . The number of deaths from chronic kidney disease (CKD) was estimated to be 956,200 in 2013, which is a 37% increase from 1990, one of the largest increases among the top 50 causes of deaths [1] . Thus, kidney disease constitutes a global public health priority, also underlined by the fact that the number of end-stage renal disease (ESRD) patients receiving renal replacement therapy is estimated at more than 1.4 million worldwide, with an annual growth rate of 8% [2] . With a population that is ongoing, step increases in the incidence of type 2 diabetes mellitus and hypertension are driving this growth, putting an enormous burden on health care resources [3] . CKD occurs in ∼ 10% of the population, but it must not be assumed that kidney disease is entirely contained within the cardiovascular risk envelope [4] . In emerging countries, up to 40% of patients identified with CKD in screening programs do not have diabetes or any cardiovascular disease [3, 4] . Such patients with kidney disease are often young, and the health and societal costs of the progression of their renal disease are high and prolonged.
Innovative Drug Development to Tackle Renal Disease Progression
Effective strategies can slow or even halt the progression of CKD and reduce the risk of cardiovascular mortality. Foremost are the control of blood pressure and uri-placebo, publications of reports that emphasize potential treatment benefits over adverse reactions, and the sometimes dubious impartiality of independent guidelines [9] . Behind these shortcomings, however, there is the complexity of how the academia, pharmaceutical industry and regulatory authorities currently interact for drug development in clinical trials.
Academia, Industry and Authority Interaction
The authorization and use of a drug is dependent upon the decision made by the relevant regulatory authorities, such as the Food and Drug Administration (FDA) in the USA, the European Medicines Agency (EMA) in Europe, and the Pharmaceuticals and Medical Device Agency in Japan. These authorities, in turn, are governed by specific laws. The academia is another major stakeholder, including all non-profit organizations (such as universities, scientific institutions and scientific societies), that can potentially have an important role in influencing the behavior of prescribers. Patients and consumer associations also have an important function: patients participate in clinical trials, and consumer associations should always be consulted in decisions concerning priorities in research. Finally, the for-profit pharmaceutical companies maintain what is essentially a monopoly in the development of new drugs, as well as being the principal participants in promotional activities, sales and lobbying [10] .
Interactions between the academia, the pharmaceutical industry and regulatory authorities are of paramount importance for ensuring the quality, efficacy and safety of drugs in clinical use. These interactions have in some cases proven to be ineffective or inappropriate, with the result that economic interests have sometimes prevailed over the rights of patients. Regrettably, the academia has not always provided the critical component that could moderate the ability of industry to influence the decisions of regulatory authorities. The scientific literature is full of reports describing pitfalls and limitations in the design, conduct and conclusions of controlled trials [10] [11] [12] [13] [14] [15] [16] . In many drug trials, the role of the academia is limited to the recruitment of patients. The academia is, therefore, often neither truly independent of the trial process, nor fully able to participate in drafting the protocol, reporting the outcomes and analysis of the results before publication and the final report [17, 18] , which can result in a number of problems that conflict with the ethics of clinical investigations. Therefore, there is need for the academia to develop a more effective relationship with both regulatory authorities and the pharmaceutical industry. Private economic interests must not be allowed to outweigh the need of patients for drugs with renal therapeutic value. Although there are substantial differences between US and European legislation [19] , clearly both regions have a very similar need for improved, patient-oriented legislations.
Importance of Independent Trials
The influence of industry sponsorship on the outcome of clinical trials is evident in the way results are obtained and presented. For instance, a secondary outcome analysis of the results of a study financed by the manufacturer of sevelamer (a non-calcium based phosphate binder), indicated that, in terms of patient survival, sevelamer was superior to calcium-containing binders such as calcium acetate or calcium carbonate in patients with ESRD receiving dialysis [20] . The manufacturer's study involved 127 patients, but in another unrelated trial with approximately 2,000 patients, the mortality rates associated with the two types of phosphate binders were not significantly different [21] . Another example of how clinical trial end points are selected for commercial benefits is provided by trials comparing the efficacy of the immunosuppressive agents mycophenolate mofetil and azathioprine in solid organ transplantation. Three ground-breaking prospective randomized double-blind clinical trials were conducted in a total of 1,593 kidney transplant recipients who were all given an immunosuppressive regimen that included cyclosporine and steroids [22] [23] [24] . A pooled analysis of the three studies found that mycophenolate mofetil significantly reduced the incidence of biopsy-proven rejection episodes in the first year after transplantation: 19.8 and 16.5% in the mycophenolate mofetil 2 and 3 g/ day groups, respectively, versus 40.8% for placebo/azathioprine [25] . On the basis of these trial findings, the EMA and the FDA approved mycophenolate mofetil for the prevention of graft rejection in patients after renal transplantation. In subsequent years, mycophenolate mofetil progressively replaced azathioprine as part of the standard immunosuppressive treatment for preventing rejection in solid organ and bone marrow transplantation in most medical centers worldwide [26] . However, subsequent academic studies of organ transplant recipients found no real difference in clinical efficacy between mycophenolate mofetil and azathioprine [27] [28] [29] [30] . Nevertheless, a subsequent meta-analysis of data from 3,143 kidney transplant recipients showed a clinical benefit of mycophenolate mofetil over azathioprine in the reduction of acute rejection risk and, possibly, improved graft survival [31] . However, when the analysis was restricted to the six academic studies, the benefit of mycophenolate mofetil over azathioprine was less apparent. This situation highlights the current discrepancy between academic studies, which find a nonclinical difference between mycophenolate mofetil and azathioprine in organ transplantation, and the perception that mycophenolate mofetil has superior clinical efficacy, which is mainly fuelled by the results of industry-funded drug-registration trials. Evidencebased drug selection is also economically important, as more than EUR 3,400 per patient per year would be saved by using azathioprine (100 mg) instead of mycophenolate mofetil (2 g) daily to prevent acute rejection in organ transplantation [32] .
Improving Clinical Trials
One of the functions of the academia is to help make safe and effective drugs available to patients; therefore, an effective and appropriate relationship with the industry area is always needed. A key aim of the academia should be preserving the rights of the patients who generously participate in clinical trials, even those involving some level of personal risk. Moreover, independent trials are essential for all interventions, not only in fields in which the industry has no direct interest. Very little is known about the comparative benefits of drugs that have the same therapeutic indications in terms of relative therapeutic end points and adverse effects. This lack of knowledge exists because the industry seldom seeks to know the position of its own drug in relation to the products of another manufacturer. Instead, the reports of many industry-sponsored trials stress minor variations in outcomes that are often misleading or irrelevant, rather than highlighting evidence that is actually useful to clinicians and patients. Similarly, comparative studies to establish the optimal dose and duration of treatment are rarely a priority for the industry, but they should be for the academia. Manufacturers' trials often compare drugs of the same class in nonequivalent doses, whereby misleading results that favor their own products are produced. The academia should encourage protocols for the development of new drugs that include testing for superiority versus existing therapies, use of preplanned statistical analyses, and the publication of all results, even for trials with negative findings [33] [34] [35] .
Furthermore, the selection of patients is critical to the accuracy and usefulness of clinical trials, because results obtained in adult men might not necessarily apply to children, women or elderly persons who are often excluded from clinical trials. The growing population of elderly people who frequently have several diseases and, therefore, require multiple drugs [36] calls for an improved representation of this population in clinical trials. Thus, it is the duty of the academia to move in the direction of better-designed trials that answer meaningful clinical questions in relevant populations and to urge that resources be made available at national and international levels to fund independent clinical trials. Such trials are in the interest of both patients and national health services.
To this purpose, it is of note that the International Society of Nephrology (ISN) has appointed the Advisory Committee of Clinical Trials and Studies (ISN-ACCTS) to facilitate the development and execution of clinical trials in a highly ethical framework worldwide, which is particularly needed in developing countries. This program ensures access to timely and unbiased expert education and advice for both independent and industry investigators. The ISN-ACCTS is working to protect the rights of clinical trial participants, both investigators and patients, especially in developing countries.
In conclusion, Eastern countries have to look at the West in the context of deriving motivation and support in performing clinical trials that will aid innovations and strategies for renal care relevant to the local community needs. Nevertheless, while the East has learned from other countries in renal healthcare delivery and research, it has much to share for reciprocal benefit. Eminent nephrologists from East Asia have played a key role to open China to the Western world nephrology and scientific communities. There are now increasing opportunities to promote a new nephrology partnership for joining efforts between West and East in more technologically advanced clinical and laboratory research to address the many unsolved problems around acute kidney disease and CKD for the benefit of millions of patients who are awaiting solutions for their renal disease. Improvements in the drug development process that intend to balance public needs with commercial aims and ensure effective drug evaluation by regulatory authorities could be a critical starting point of the West and East cooperation.
